Two issues pertinent to the DSM-5 proposal for personality pathology, the recovery of DSM-IV personality disorders (PDs) by proposed DSM-5 traits and the validity of the proposed DSM-5 hybrid model which incorporates both personality pathology symptoms and maladaptive traits, were evaluated in a large undergraduate sample (N = 808). Proposed DSM-5 traits as assessed with the Personality Inventory for DSM-5 explained a substantial proportion of variance in DSM-IV PDs as assessed with the Personality Diagnostic Questionnaire-4+, and trait indicators of the six proposed DSM-5 PDs were mostly specific to those disorders with some exceptions. Regression analyses support the DSM-5 hybrid model in that pathological traits and an indicator of general personality pathology severity provided incremental information about PDs. Findings are discussed in the context of broader issues around the proposed DSM-5 model of personality disorders.
This study was designed to evaluate the continuity of the DSM-IV and DSM-5 models and the validity of the DSM-5 proposal which combines symptoms of personality pathology (Criterion A) with maladaptive traits (Criterion B) in deriving 'hybrid' PD diagnoses. This first focus of the current study is on the link between the pathological traits proposed for DSM-5 (Krueger et al., 2011; in review) and DSM-IV PDs. The issue of how DSM-5 traits and DSM-IV disorders relate is important for a number of reasons. While the DSM-5 has the potential to provide a much-needed overhaul of a problematic DSM-IV system (Clark, 2007) , it is also important that useful clinical information from the DSM-IV is not lost in the transition. The somewhat challenging shift from DSM-IV to DSM-5 will be smoother to the extent that connections across the models are understood and articulated empirically. Despite the importance of this issue, the assignment of specific traits as indicators for the remaining six PDs were based largely on committee consensus derived from clinical expertise and very little research thus far has examined the empirical relations between the DSM-5 proposal and DSM-IV constructs.
The second focus of the current study is on the validity of the hybrid aspect of the DSM-5 proposal for diagnosing PDs. Criterion A for each of the six PDs involves personality dysfunction as instantiated in problems with identity, self-direction, empathy and intimacy.
This element of the hybrid diagnosis is analogous to the general DSM-IV definition of PD, but unlike in DSM-IV it is quantified and described in greater detail. Criterion B lists the traits that further define the disorder. These traits are analogous to DSM-IV PD criteria in indicating specific features of various diagnostic constructs. However, unlike in the DSM-IV, the focus is on trait elements that fit into a valid structural model and can thus also be used to describe patients regardless of their standing on any particular PD. Currently little is known about whether the pathological symptoms in Criterion A and specific Criterion B traits proposed for the DSM-5 provide incremental, non-overlapping information about specific PD constructs. The addition of a general severity criterion and a potentially more valid trait model for underlying criteria may serve to maintain continuity with the DSM-IV system while also improving the structure and validity of the DSM-5 model relative to the DSM-IV. On the other hand, it is possible the currently proposed Criterion B traits could be altered to improve continuity with DSM-IV, or that symptoms and pathological traits do not provide incremental information and thus it would be uneconomical for clinicians to rate both sets of variables as proposed in the DSM-5.
In this study we examined three questions that will be important for shaping the DSM-5 proposal: 1) How well do the DSM-5 traits capture DSM-IV personality disorders?; 2) How well do DSM-5 specified traits map onto the PDs and can any modifications be recommended?; and 3) Do the proposed traits provide incremental information over the levels of functioning element of the proposal for indicating specific PDs?
Method

Participants and Procedures
This study occurred in the psychology department at a public university in which 963 undergraduates completed self-report questionnaires online for course credit. Of these, 808 returned data with fewer than 10% missing items and scores less than 2.5 standard deviations higher than the community average on a measure of random or careless responding (Personality Assessment Inventory Infrequency scale; Morey, 1991) . This subsample was retained for further analyses. The average age was 19.92 (S.D. = 2.04, range = 18-40); 71% (571) were women; and 84% (678) were Caucasian. All participants were consented in this IRB-approved research study.
Measures
The Personality Inventory for DSM-5 (PID-5; Krueger et al., 2011, in review) , a 220-item questionnaire with a four-point response scale, was used to measure proposed DSM-5 traits. This measure was created as a tool for assessing the initial trait model currently proposed for the DSM-5 1 (Krueger et al., 2011) . It has 25 primary scales that load onto 5 higher-order scales (see Table 1 ). Lower-order scale internal consistencies (Cronbach's alpha) ranged from .70 (Suspiciousness) to .95 (Eccentricity) in this sample (Mdn = .86). Krueger et al. (in review) describe the development of this instrument and initial psychometric evidence from large treatment-seeking and population-representative community samples. In the population-representative sample the PID-5 facets had internal consistency values that ranged from .72 to .96 (Median alpha = .86) and five factors were suggested by considering a variety of extraction criteria as well as substantive interpretability. Wright et al. (in review) showed that the structure identified by Krueger et al. generalizes to a large sample of students, of which the current sample is a subset, with factor congruence values > .93.
The Personality Diagnostic Questionnaire 4+ (PDQ-4+; Hyler, 1994 ) is a 99-item true-false instrument with item content that corresponds directly to the criteria for the DSM-IV PDs. This measure was administered because its content maps directly onto the DSM-IV symptoms, which is important given the purpose of this paper to evaluate the continuity of the DSM-IV and DSM-5. Internal consistencies ranged from .49 (obsessive-compulsive) to . 75 (antisocial) (Mdn = .64). Categorical PDs were eschewed in favor of continuous symptom counts for the purposes of this study given that continuous psychopathology scales are generally more reliable and valid than categorical markers (Markon et al., 2010) .
Analyses
We computed bivariate correlations between the PID-5 and PDQ-4+ scales to evaluate the degree to which the DSM-5 traits proposed by the work group to represent PD types capture PDs as represented by the DSM-IV (question 1). To examine the adequacy of these proposed traits (question 2) we used hierarchical regression models in which index PD scales were regressed on separate blocks of proposed and non-proposed traits. For instance, the work group has proposed that rigid perfectionism and perseveration are the traits that indicate Obsessive Compulsive PD. So in these regressions we entered these two traits as predictors of DSM-IV Obsessive Compulsive PD in the first step, and the rest of the PID-5 traits in the second step. This permitted an evaluation of a) the extent to which proposed traits capture the diagnostic type and b) the extent to which non-proposed traits provide any incremental information about that type. These data as well as bivariate correlations between DSM-5 traits and DSM-IV PDs were used as the basis for inferences regarding the potential need for changing the currently proposed DSM-5 PD trait criteria to smoothen the transition from DSM-IV.
To evaluate the extent to which the DSM-5 traits provide incremental information about DSM-IV PDs after accounting for general personality pathology (question 3), we first derived an estimate of general personality pathology severity. To derive this estimate we used a composite of ten PDQ-4+ items based on the results from a recent paper by Morey et al. (2011) . In that paper Morey et al. listed the ten PD symptoms with the strongest positive beta coefficients in a multivariate model predicting the Item Response Theory derived estimate of overall PD severity in a large clinical sample. We summed the corresponding ten symptoms from the PDQ-4+; this composite had an internal consistency of .63 and correlated with the sum of all symptoms .81. We then entered this severity estimate, as well as the proposed traits for each PD as described above, in regression models predicting the six PDs proposed to be retained in the DSM-5. This allowed us to evaluate a) how related general personality pathology is to each proposed PD and b) whether the proposed DSM-5 traits provide incremental information about the PDs over and above general personality pathology. Because the general PD severity scale included some of the symptoms from the PDs that served as criterion variables, overlapping symptoms were removed from the PD criterion scale in these regression models.
Results
Associations between Traits and Disorders
Bivariate Associations- Tables 1 and 2 present the bivariate correlations between the DSM-5 traits and the DSM-IV PDs. The columns in Table 1 include those PDs proposed for retention in the DSM-5, with bold values indicating the traits that have been proposed to represent the PD. Table 2 columns represent PDs scheduled for elimination, as well as the general PD severity composite we constructed based on Morey et al. (2011) and the total amount of PD symptoms. Correlations > .11 were statistically significant at p < .001 in this sample, although given the sample size and number of comparisons, we focus primarily on effect sizes.
In general, among PDs proposed for retention in the DSM-5, the traits show strong convergence with the PD they are proposed to indicate. For instance, the median bold correlation (i.e., proposed trait) in Table 1 was .51 whereas the median non-bold correlation (i.e., non-proposed trait) was .31. However, some coefficients were lower than expected, such as the correlation between Risk Taking and Borderline PD (.18), and some correlations that are not proposed to indicate certain PDs were quite high, such as Perseveration and Borderline PD (.54). Patterns for the other, non-retained PDs in Table 2 are also largely consistent with the predictions offered in the DSM-5 trait-disorder 'cross-walk' (http:// dsm5.org/ProposedRevisions/Pages/DSM-5TypeandTraitCross-Walk.aspx).
Multivariate Associations-To further investigate the adequacy of the traits proposed by the DSM-5 Work Group to indicate the six retained PDs we regressed these six DSM-IV PD constructs onto their proposed (bold in Table 1 ) Criterion B traits as one block, followed by the other, non-proposed (non-bold) traits in the subsequent block. We also did this the other way around (non-proposed traits followed by proposed traits) to compare the improvement in variance explained with both of these sets of traits. Results (Table 3) suggest that for three retained PDs, Schizotypal, Antisocial, and Borderline, the non-proposed traits do not provide information above and beyond those traits that are proposed.
For the other three retained PDs, however, the non-proposed traits do provide incremental information. For instance, Antagonistic traits that were not proposed by the DSM-5 Work Group to indicate Narcissistic PD traits such as Manipulativeness, Deceitfulness, and Callousness had correlations with DSM-IV Narcissistic PD ranging from .47-.51. Three of the four traits proposed to indicate Avoidant PD showed strong effects: Anxiousness, Withdrawal, and Anhedonia. The effect size for Intimacy Avoidance, however, was more modest, and several traits not specified for Avoidant PD showed appreciably stronger effects, including Depressivity and Perseveration. Finally, while both Perseveration and Rigid Perfectionism had strong relations with Obsessive-Compulsive PD, others, particularly including Anxiousness, did as well. Table 2 shows the correlations of PID-5 traits with the general personality pathology estimate we derived based on Morey (2011) and the total number of PD symptoms. Importantly, these patterns of correlations were very similar (the correlation between these columns was .96), which supports our use of the general personality pathology estimate to capture what the PDs have in common. The personality pathology estimate furthermore correlated strongly and consistently across the PID-5 domains, suggesting that it also captures what these pathological traits have in common. Interestingly, the correlations between lower order PID-5 facets and this indicator can therefore be interpreted as indicating which pathological traits are most strongly linked to generalized personality pathology. The five strongest correlates each exceeded r = .50: Depressivity, Anxiousness, Suspiciousness, Hostility, and Perseveration. Other traits correlated more weakly with this estimate (i.e., r < .28), such as Restricted Affectivity, Grandiosity, Attention-Seeking, and Impulsivity. This pattern indicates that some traits are more related to personality pathology in general, whereas others may be more related to particular manifestations of personality disorder. Table 4 shows the results of hierarchical models in which the PDs proposed for retention in the DSM-5 were regressed on general personality pathology and the PID-5 traits proposed to indicate them. Results support the DSM-5 hybrid model in that both general personality pathology and the proposed traits provide incremental information about each of the 6 retained PDs. The overall variance explained in these models indicates the potential for the DSM-5 PDs to converge reasonably well those of the DSM-IV.
Evaluating the Hybrid Model
Discussion
The purposes of this paper were to evaluate the degree to which 1) the clinical information from the DSM-IV PDs is recovered by the proposed DSM-5 traits, 2) the traits proposed to depict the six PDs slated for retention in DSM-5 are adequate, and 3) the proposed traits and a general estimate of personality pathology provide incremental information about retained PDs. Overall, the results provide initial support for the DSM-5 model in general and in particular support the coverage of DSM-IV PDs by traits as well as the incremental value of general personality pathology and pathological traits for indicating PDs. These results also point to areas in which the DSM-5 proposal could potentially be modified to enhance continuity with DSM-IV.
DSM-5 Traits and DSM-IV PDs
The traits specified in Criterion B for the DSM-5 PDs were generally adequate, and in fact traits not proposed for three PDs, Schizotypal, Antisocial, and Borderline, failed to significantly increment the proposed traits in indicating the diagnosis. This may be explained by the fact that these disorders are represented in the majority of empirical research on PDs. A second potential explanation is that more traits are used to depict these disorders than the others (i.e., 6 or 7 as opposed to 2 or 4). These issues might also be related to each other; for instance it may have been more straightforward to articulate the traits that would be relevant for these three disorders. Results also suggested adequate content coverage for other retained PDs, Narcissistic, Avoidant, and Obsessive-Compulsive, although non-specified traits provided incremental information about these PDs and the overall variance explained in these PDs by the DSM-5 hybrid model was somewhat lower. Overall this pattern of correlations supports the ability of the PID-5 traits to cover the diagnostic territory of the DSM-IV PD constructs, particularly those DSM-IV constructs that have received the largest amount of empirical attention.
Although these results appear to suggest that expanding the list of traits descriptive of some PDs could improve the continuity between some DSM-IV constructs and DSM-5 traits, modifying the DSM-5 PD criteria for this purpose comes with tradeoffs. In particular, one of the main problems with the DSM-IV involves diagnostic overlap. One way to address this problem in the DSM-5 would be to limit the degree to which different PDs have the same criteria, as is currently proposed. Yet this may in turn limit convergence with the DSM-IV. Thus, there is a balance between the goals of continuity/statistical explanation and discriminant validity. For instance, if the Antagonism-related traits discussed above with the strongest correlations with Narcissistic PD were specified for that disorder, Narcissistic and Antisocial PDs would share them, and thus the diagnostic overlap between these PDs would increase. However, permitting this level of overlap may improve the continuity of the trait system with the DSM-IV and, perhaps more importantly, theoretical models of PD constructs. For instance, clinical theories emphasize vulnerable and antagonistic aspects of pathological narcissism, and the narrow focus on overt grandiosity in the symptom sets has been a criticism of the DSM-IV definition by clinical theorists (Cain, Pincus, & Ansell, 2008; Pincus & Lukowitsky, 2010) . This issue appears to be exacerbated in the DSM-5 proposal, whereas including traits from the facets of Antagonism and Negative Emotionality could potentially improve continuity with the DSM-IV and clinical theories of pathological narcissism.
Another way to approach the balance between statistical explanation and discriminant validity is to consider two potential Criterion B trait lists for a given PD. Take the example of Borderline PD. To maximize content coverage, all traits with correlations above .40 could be listed. There are 14 such traits. To maximize discriminant validity, only those trait correlations that are most specific to BPD, operationalized as the strongest row-wise correlation with BPD in Table 1 , could be listed. There are 7 such traits. The average intercorrelation among all 6 retained PDs when all disorders are determined by summing scores from any trait with correlations > .40 is .79, whereas the average inter-correlation of the PDs when only specific traits are retained is .46. Interestingly, the average convergent correlations of trait-specified DSM-5 PD with DSM-IV PDs are .76 when diagnoses involve overlapping traits and .75 when they do not. This pattern suggests that choosing traits for Criterion B that are specific to a given PD would have the effect of reducing diagnostic overlap without attenuating continuity with the DSM-IV.
The DSM-5 Hybrid Model
In the DSM-5 proposal, PDs would be indicated by symptoms reflecting personality pathology severity (Criterion A) as well as specific pathological traits (Criterion B). In this study our estimate of general personality pathology and the proposed traits provided significant incremental information for depicting all six proposed DSM-5 PDs. This finding supports the utility of integrating trait and symptomatic elements of PD constructs and portends a smooth transition in that DSM-IV PDs can be substantially recovered in the DSM-5. This is particularly so given that the reliabilities for PDQ-4+ scales were somewhat low, and that the general pathology estimate, which was derived from the PDQ-4+ and did not include specific PD features as proposed for DSM-5 Criterion A, may be limited relative to what has been proposed for the DSM-5.
Although these results lend support to the DSM-5 hybrid model for indicating PDs and for predicting criterion variables, it is important to mention several potential limitations of the proposal. For instance, patients are only trait specified if they fail to meet the specific criteria for a PD "type" diagnosis, yet PD diagnoses are determined by rating traits that were selected for their fit into a model that lends itself to trait specification. To the extent that the PDs serve to summarize the particular traits evident in the patient, and given that traits not included in the diagnosis can be listed alongside PDs, it would perhaps be less complex to abandon DSM-IV PDs and to simply focus on general severity and pathological traits (Livesley, 2011; . Given that dimensional models are more likely to stand up to formal tests of psychometric adequacy than categorical PDs (e.g., Bastiannasen, Rossi, Schotte, & De Fruyt, 2011; Krueger & Markon, 2006; Markon & Krueger, 2005; Markon, Chmielewski, & Miller, in press) and clinicians may be increasingly comfortable with dimensional models (Samuel & Widiger, 2006) , practically speaking the DSM-5 as proposed would appear to be an intermediary step toward replacing PD constructs with trait dimensions (Krueger et al., 2007) . In other words, from a clinical perspective it might be simplest to diagnose every PD patient PDTS, and thus PDs in the DSM-5 appear to function primarily as a means for clinicians to become accustomed to a new and more efficient pathological trait system.
On the other hand, by conceptualizing PD criteria as traits, narrower and more acute symptomatic elements of personality pathology such as violent behaviors following emotional provocation, perceptual dysregulation in the context of perceived abandonment, or attention-seeking behavior in the context of insecurity will be subsumed into broader constructs as potential exemplars of more general phenomena. Recognition of the dynamic character of such elements is limited in the current proposal, as even though certain symptom manifestations are depicted in Criterion A for each disorder, Criterion C requires relative stability for all PD features. Thus specific clinically relevant information about the functional relationships among dynamic and contextually influenced behaviors that interfere with self and interpersonal functioning may be difficult to articulate in the DSM-5.
Another potential limitation is that focusing on pathological rather than normative traits may constrain the potential for clinicians to use the DSM-5 to describe people in general, their adaptive strengths, or other personality features that are not dysfunctional (Samuel, 2011) . If the purposes of the DSM-5 PD system were to describe people's personalities generally while preserving the clinical importance of the dynamic PD symptoms that are often the focus of clinical interventions, the trait part of the model would need to focus less on pathology and more on normative individual differences and the pathology part of the model would need to focus more on dynamic and contextualized PD symptoms (Wright, 2011) . For instance, normal traits could be assessed for all patients regardless of their diagnosis (Hopwood, 2011) , and individuals with personality pathology could be assessed via a combination of a general pathology dimension and dimensional ratings of a subset of DSM-IV PD constructs, modified to enhance discriminant validity and clinical utility (Hopwood et al., 2011) .
Limitations and Conclusions
The generalizability of this study is limited by the exclusive use of questionnaires and an analogue undergraduate sample. Although questionnaires are the most common method used in personality assessment research, this may lead to disadvantages with regard to understanding the validity of personality pathology measures and constructs (e.g., Bornstein, 2003 Bornstein, , 2011 . PD research in analogues is common and consistent with a dimensional model of personality pathology which would suggest that the correlates and structure of PDs should not be substantially affected by sampling (O'Connor & Dyce, 1988) . Furthermore, rates of PD among undergraduates are not trivial (Lenzenweger, 2008) . Nevertheless, ultimately DSM-5 is a diagnostic manual and the most direct evidence regarding the validity of different aspects of the DSM would come from clinical samples.
This study may have also been impacted by properties idiosyncratic to the measures we selected. For instance, certain anomalous findings may be due to limitations with study measures. Indeed, several significant correlations were surprising, such as between Obsessive-Compulsive PD and Irresponsibility (.15), Avoidant PD and Grandiosity (.12), Borderline PD and Restricted Affectivity (.17), and Narcissistic PD and Unusual Beliefs/ Experiences (.38). Such correlations may reflect a combination of the negative valence associated with PDs and pathological traits in general, as well as possible idiosyncrasies with one or both of the measures used in this study (albeit we note also that these potentially anomalous correlations were generally small in effect size). In particular, although it was advantageous for the purposes of this study to use a measure whose content corresponds directly to the DSM-IV PDs, the PDQ-4+ may be limited psychometrically (e.g., some scales had low internal consistencies). Research using other operationalizations of DSM-IV PDs would be useful to further evaluate the continuity of DSM-IV and DSM-5 personality pathology constructs.
Although the general personality pathology estimate used to represent Criterion A correlated strongly with the total number of symptoms and thus appeared to capture what various PDs have in common, it was also weak in at least two ways. First, it was not as thorough as has been proposed for the DSM-5 (Bender, Morey, & Skodol, 2011) , so that it may have been underpowered for depicting PD or criterion variables and a more thorough variable may have showed stronger effects. Second, in the DSM-5 proposal this severity estimate serves two functions: it justifies any PD diagnosis in step one, and is the framework for articulating particular PD symptoms in step 2. In this study, these functions were collapsed, with the focus primarily on the first step. Although this first step should generally accommodate any symptoms particular to a PD, this strategy may have weakened our PD estimate and artificially limited its specificity relative to Criterion B symptoms. Further research that maps more precisely onto the DSM-5 proposal would be useful in better understanding the value of general personality pathology and Criterion A features.
Methodological limitations notwithstanding, this study is important because these are among the first data on the proposed DSM-5 traits independent of the sample in which they were derived, and this is the first study to explicitly examine the relations between proposed DSM-5 traits and DSM-IV PDs. Overall, the pathological traits in particular and the hybrid model proposed for the DSM-5 fared well in terms of the convergence of specified traits with their index disorders and criterion validity relative to DSM-IV PDs. Results also provocatively suggest that, although some PDs may appear to be undersaturated with traits, improving content coverage has the effect of worsening discriminant validity without appreciably improving convergent validity. Although theoretical issues and clinical issues should also guide decisions about how to represent PD, from a purely empirical perspective this effect illustrates the importance of discriminant validity in PD assessment. Table 1 Correlations between DSM-5 Traits and DSM-IV Personality Disorders proposed to be retained in DSM-5. Note. N = 808. Correlations > .11 are significant at p < .001. Traits that are proposed as criteria for each retained PD in the DSM-5 are in bold. PD = Personality Disorder, STPD = Schizotypal PD, ASPD = Antisocial PD, BPD = Borderline PD, NPD = Narcissistic PD, AVPD = Avoidant PD, OCPD = Obsessive-Compulsive PD. Lines in facets indicate corresponding higher order domains.
Table 2
Correlations between DSM-5 Traits and DSM-IV Personality Disorders proposed to be removed in DSM-5, total Personality Disorder Symptoms, and the General Personality Disorders Severity Estimate from Morey et al. (2011) . .24
.52
.37
Note. N = 808. Correlations > .11 are significant at p < .001. Traits that are proposed as criteria for each deleted PD in the DSM-5 are in bold. PD = Personality Disorder, PPD = Paranoid PD, SPD = Schizoid PD, HPD = Histrionic PD, DPD = Dependent PD, PAPD = Passive-Aggressive PD, DEPPD = Depressive PD. Lines in facets indicate corresponding higher order domains.
Table 3
Relations of Proposed and non-Proposed DSM-5 Traits to DSM-IV Personality Disorders. 
